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SUBJECT: STEAM GENERATOR TUBE AND GIRTH WELD REPAIRS AT THE INDIAN POINT

NUCLEAR GENERATING PLANT, UNIT NO. 3 (IP-3)

The Comnission has issued the enclosed Amendment No. 47 to Facility Operating
License No. DPR-64 for the Indian Point Huclear Generating Plant, Unit No. 3.
The amendment modifies your license to reflect repairs and modifications to
steam generator tubes and girth welds as requested by your submittals dated

October 18, 1982, as supplemented by letters dated January 19, 1983, Hay 2,
1983 and May 3, 1983.

By letter dated October 18, 1982, you requested that the Indian Point Technical
Specifications be revised in the areas of tube inspection, tube plugging limit,
corrective measures and sleeve plugging limit. The amendment approves your steam
generator tube sleeving/plugging program as well as your plans with respect to
mitigation of worker radiation doses. Please note that the approval is for one
fuel cycle (Cycle 4) and that our findings are subject to the conditions: (1)
that a mid-cycle inservice inspection of the steam generator tubes be conducted
in consonance with the revised plant Technical Specifications, and (2) that the
status and schedules for completion of plant modifications be forwarded by
January 1, 1984, in consonance with your letter of May 2, 1983. As mutually
agreed to by members of your staff these conditions have been incorporated into
your Technical Specifications and 1icense, respectively.

By letter dated January 19, 1983, you provided information regarding your steam
generator girth weld repair program as requested during the site visit of
December 20, 1982. The enclosed amendment also approves this program. As such
it provides Technical Specifications related to long term augmented inservice
inspection girth weld surveillance. Please note that the approval is subject
to the condition that a mid-cycle inspection of welds be conducted and pre~
Timinary results and corrective measures, if applicable, be forwarded at least
five days prior to plant startup. Final results are to be forwarded within

30 days of plant startup. As mutually agreed to by members of your staff

this condition has been incorporated into the IP-3 Technical Specifications.
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Mr. J. P. Bayne -2 -

Copies of the Safety Evaluation, Environmental Impact Appraisal and lotice of
Issuance/Negative Declaration are enclosed.

Sincerel
Or igi{f;l aioned byl

Se A+ V2TES

it rg

Steven A. Varga, Chief
Operating Reactors Branch Ho. 1
Division of Licensing

Enclosures:

1.  Amendment No. 47 to DPR-64

2. Safety Evaluation

3. Environmental Impact Appraisal
4. Notice/Negative Declaration

cc w/enclosures: See next page
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Power Authority of the State of New York

ccC:

Mr. John C. Brons

Indian Point 3 Nuclear Power Plant
P.0. Box_ 215 .
Buchanan, New York 10511

Mr. Charles M. Pratt
Assistant General Counsel
Power Authority of the State
of New York .

10 Columbus Circle

New York, New York 10019

Ms. Ellyn Weiss

Sheldon, Harmon and Weiss

1725 1 Street, N.W., Suite 506
Washington, D. C. 20006

Dr. Lawrence R. Quarles

Apartment 51

Kendal at Longwood

Kennett Square, Pennsylvania 19348

Mr. George M. Wilverding, Manager
Nuclear Safety Evaluation
Power Authority of the
State of New York
123 Main Street
White Plains, New York 10601

Joan Holt, Project Director

New York Public Interest
Research Group, Inc.

5 Beekman Street

New York, New York 10038

Director, Technical Development
Programs

State of New York Energy Office

Agency Building 2

Empire State Plaza

Albany, New York 12223

Honorable George Begany
Mayor, Village of Buchanan
236 Tate Avenue

Buchanan, New York 10511

Mr. Leroy W. Sinclair

Power Authority of the State
of New York

123 Main Street

White Plains, New York 10601

Resident Inspector

Indian Point Nuclear Generating

U. S. Nuclear Regulatory Commission
P.0. Box 66

Buchanan, New York 10511

Thomas J. Farrelly, Esquire

Law Department

Consolidated Edison Company of
New York, Inc. -

4 Irving Place

New York, New York 10003

Mr. A. Klausmann, Vice President
Quality Assurance
Power Authority of the State
of New York
10 Columbus Circle
New York, New York 10019

Regional Radiation Representative
EPA Region II

26 Federal Plaza

New York, New York 10007

Mr. D. Halama

Quality Assurance Superintendent
Indian Point 3 Nuclear Power Plant
Post Office Box 215

Buchanan, New York 10511
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cc:
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of New York s

123 Main Street

White Plains, New York 10601

Regional Administrator - Region I
U. S. Nuclear'Regulatory Commission

631 Park Avenue

King of Prussia, Pennsylvania 19406

Ezra I. Bialik

Assistant Attorney General
Environmental Protection Bureau
New York State Department of Law
2 World Trade Center

- New York, New York 10047

P. Kokolakis, Director

Nuclear Licensing-

Power Authority of the State
of New York

123 Main Street

White Plains, New York 10601



o UNITED STATES o
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

POWER AUTHORITY OF THE STATE OF NEW YORK

DOCKET NO. 50-286

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 47
License No. DPR-64

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Power Authority of the State
of New York (the licensee) dated October 18, 1982, as supplemented
by letters dated January 19, May 2, and May 3, 1983, complies with
the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act) and the Commission's rules and regulations
set forth in 10 CFR Chapter I3 .

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of the
Commissions

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will hot be inimica] to the common
defense and- security or to the health and safety of the public;
and

E. The‘issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

8306150630 830527
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2. Accordingly, the license is amended by'the revisions of Paragraph 2.1
and the addition of Paragraph 2.0 to Facility Operating License No.
DPR-64 to read as follows:

2.1 The licensee shall implement a secondary water chemistry monitoring
program to inhibit steam generator tube degradation. This program
shall include:

Identification of a sampling schedule for the critical para-
meters and control points for these parameters;

Identification of the procedures used to quantify parameters
that are critical to control points;

Identification of process sampling points, including monitoring
the condenser hot wells for evidence of condenser in-leakage;

Procedure for the recording and management of data;

Procedures defining corrective actions for off control point
chemistry conditions; and

. . A procedure identifying the authority responsible for the inter-
‘pretation of the data, and the sequence and timing of adminis-

trative events required to initiate corrective action.

2.0 Evaluation, status and schedule for completion of balance of’h]ant
modifications as outlined in letter dated February 12, 1983, shall be
forwarded to the NRC by January 1, 1984.

3. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment, and
paragraph 2.C(2) of Facility Operating License No. DPR-64 is. hereby
amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 47, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

4. This license amendment is effective as of the date of its issuance.

Attachment:

FO? THE NUCLEAR REGULATORY COMMISSION

‘M\, N
even ANVarga, GNef

Operating Reactors\Bjanch No. 1
Division of Licensing

Changes to the Technical
Specifications

Date of Issuance: May 27, 1983
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4.9 STEAM CENERATC™ TUEE INSEFVICE SUFVEIILLANCE

[y

=

. Afplicability ~

>

Applies to inservice surveillance of the steam cenerator tukes.

Cpijective

it ——

To assure the continueé integrity ¢f the steam generator tubes
that are a part of the primary ccclant pressure boundary.

Specificaticn

Steam generator tubes shall be determined cperable by the
following inspection program and ccrrective measures:

A. Inspecticn Reguirements

l.

Definiticns

-

b.

Imperfscticn is an exceptica to the dimensicn, Zinish,
cr contour required by drawing or specification.

Degradaticn means 2 service-induced cracking, wastage,
wear oOr Corrosicne.

Cegracded Tube ijs a tupe that contains imperfections
caused by degradation large encugh to be reliably
detected by eddy current inspection. This is
considered to be 20% degradation.

% Decradation is an estimate 3 of the tube wall

thickness asfected or removed by degradation.

Defect is an imperfection of such severity that it

exceeds the plucging limit. A tube ccntaining a defect
is defective.

Tube Plucging Limit is the tube imperfecticn Gepth at

s e———— A ———
or beyond which the tube must either ke removed from

service or repaired. This is censidered to be an
imperfection depth of 403%. However, £ar the purposes
of identifying defective tubes due to pitting between
the tube sheet and first support plate of the cold leg
side of all four steam generators, the tube plugging
limit shall be an imperfection depth of 508 or greater.

Sleeve Plucging Limit - is the sleeve imperfecticn
depth at or beyond which the sleeved tube must be

removed from serxvice OT repaired. This is considered
to be an izperfection depth of 40% for «ube sleeves.

409-}»

Amencément No. 2

Amendment No. 47
May 27, 1983---
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Effective for Fuel Cycle 4




h.

mupe T ‘'pecticn 1is an inspecticn ~f tubes from the
point ‘.< entry (hot leg side) com, »tely around the
U-nené to the tcp suspert ¢f the cCld leg. However,
for purposes of the inspecticn pericrmed as a result of
she March 24, 1982 tube leak cn the cold leg side of
SG-33, the inspection -equlved by Table 4.9-1 may ke
rerformed cn the cclé leg side of the steam generators
up to the seconé support plate on that side, except
that in at least cone steam generator, the inspecticn

shall extend to the sixth tube suppor t plate on the
ccld leg sice.

4.9=12a

Amendment No. 3%

Amendment No. 47

May 27, 1983

Effective for Fuel Cycle 4
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B. Corrective Measures

Inzerval of Inscecticn

a. The 2£:z'st inservice inspection on_steam ceneraters
shoulé ve performed after six effective full Tower
mcnths tut not later than completicn ¢f the first
refreling cutage.

b. Subsecguent inservice insrecticns shoulé ke nct less
*har 12 cr more than 24 calendar months after the
orevicus inspecticn.

c. If the results cf zwec consecutive inspections., not
inciuéing the preservice inspecticn, all fall in the
C-1 catecory, the frecuency cf inspection may be
extencded to 40-month intervals. A&lso, if it can be
demcnstrated throuch two consecutive inspecticns that
Previcusly observed degradation has nct ccntinued and
no additional degradation has occurred, a 40-month
inspection interval may be initiated. '

d. A special mid-cycle inspection of both steam generator tubes

) and girth welds shall be conducted during fuel cycle 4. These
tests shall be conducted no sooner than dfter 6 months of power
operation and no later than after 9 months of power operation.
The girth weld inspection shall be as indicated in the safety
evaluation for Amendment No. 47 to License No. DPR-64. The
tube inspection shall be as indicated in the Power Authority's
letter of October 18, 1982. The test programs themselves for
each test shall be forwarded to NRC 30 days prior to implementation.

All.leakingitubes and defective tukes should kbe:
or (2) repaired.

C. Reports

1.

(1) plugged, l

Pollowing each inservice inspection of steam generateor
tubes, the number of tubes plugged and repaired in each
stegg_generatgsmggall_pe reported to the Commission within
15 days. (Following the Cycle 4 inservice inspection of

steam generator girth welds preliminary results and cor-

rective measures shall be forwarded within five days of

plant startup and final results are to be forwarded within
30 days of plant startup.)

2. The complete results of the steam generator tube imservice
inspection shall be reported in writing on an annual basis
f°:;§§$_§E§§9d iq”yp;gywphemingpecticn was ccmpleted per
Specification 6.9.2.f. (The final Cycle 4 mid-cycle test
report shall be forwarded within 30 days of plant startup;) - '
This report shall include: : : :

a. Number ané extent cf-tube;4inspectéé}‘A” T
: b. Location and percent of wall~-thickness genetration for
each indication of an imperfecticn. o
c. Identificaticn of the tubes plugged and the tubes
repaired. e
40924 : S
Amendzent No. 3

Amendment No. 47

May 27, 1983

Effective for Fuel Cycle 4
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deaterigraticn due t esign, manufacturing errars, cr chamical
izpalance. Inserv:_: inspecticn of steax gene =cr tubing alsc
. prevides a means c¢f characterizing the rnature a¥é cause cf any tuke
"degradation sc thiat corrective Teasures cazn be taken.

An essernziallv 100% tube inspecticn was perfczmed on each tubte
in every steam generator by eddy current techniques srior tc service
in crder to establish a taseline ccrnéition £cr the tubing. This
inspecticn was ccnducted under ccnditioms and with equipment and
technigues esguivalent to those expPected tc be employed in the
subsequent inservice inspecticns.

The plant is expected to be cperated in a manner such that the
secondary ccclant will be maintained within those limits found to
result in negligible corrosion of the steaa generator tubes. Is
stress corrcsicn cracking occurs, the extent of cracking during
plant operaticn would te limited by the linmitaticn of steam
generatcr leakace between the primary ccolant system and the
seccndary coolant system. Cracks having a2 primary-to- secondary
leakage less than 500 gallons per day during ¢cperaticn will have an
adecuate margin of safety against failure due to loads inpcsed ty
design basis accidents. Cperating plants have demonstrated that
primary-to-seccndary leakage as low as C.l gpm will ke detected.
Leakage in excess of 432 gallons per day per steam generator CT 1
gpm total thrsugh all four steam generatsors will regquire plant
shutdown ané an unscheduled eddy current iaspection, duriag which
the leaking and defective tubes will be located and either: (1) ‘
plugged, or (2) repaired. The 500 gallcn per day limit is alsoc
consistent with the assumptions used to develcp the Technical
Specificaticn limit for secondary coeolant activity.

Wastage-type defects are unlikely with all voclatile treatxzent 1
(AVT) of secondary coclant. However, even if this type of defect
cccurs, the steam generator tuke surveillance specification will
identify steam generator tubes with imperfections having a depth
greater than 40% of the 0.050 inch tube wall thickness as teing
unacceptable Zcr continued service. The results of stsam generaiolr
tube burst ané ccllapse tests have demcmstrated that tubes having
wall thickness nct less than 0.025 inch have adequate margins of
safety against failure due to locads inpcsed by ncrmal plant
cperation ané design basis accidents.

Amencément Nc.‘ik

Amendment No. 47 : Effective for Fuel Cycle 4
May 27, 1983 - : - ‘ EY'

-~
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A 1C% allewanc- £cr tube degradaticn that may cecur between
insérvice =uke exam .ations added to the 40% t : plugging limit
Provides an adeguate margin ko assure that SG *“nes acceptable Zor
“cperaticn will not have a2 minimuam ture wall thickness less than the

acceptakle 30% of normal tube wall thickness (i.e., 0.025 in) éurin
the service lifetime 2% the tukes.

team generatcr tune inspecticns cf cperating rplants have
demcnstrated the capability to reliably detect wastage type defects
that have renetrated 20% cI the criginal C.030 inch wall thickness.

The definition ¢f :tubke plugging limit also prcocvides that a
tube imperfection depth of 50% or greater shall be applied to tubes
which have experienced pitting on the ccld leg side 0f a2 steam
generatcr between the tube sheet and £irst support plate.

This 10% increase in allowable tube degradation is acceptable
since burst tests, corrected to 600°F, of representative tubing with
various £law types, lengths and wall thicknesses, have demcnstrated
that 25% remaining wall thickness for all £law lencths is adeguate
to withstand the max AP (2650 psi) calculated to cccur during
faulted conditicns. A 50% plugging limit also incorzerates 25%
margin. A 10% margin for measurement inaccuracies is ccnsidered
sufficient, leaving a 15% safety margin £cr cecrrcecsicn allcowance.

The definition of sleeve plugging limit provides that a sleeve
imperfection depth <f 40% (.0156 lnch) Qr greater shall be applied-
to tube sleeves.

The definiticn of tube inspecticn alseo provides that the steanm
generatcr inspection conducted as 2 result of the March 24, 1982
tuke leak may be perfcormed on the cold leg sides up to the sacond 4
support plate cn that side except that in at least one steanm
generator the inspection shall exterd up to the sixth tuke suppert
plate on the cold leg side. This is acceptable sincs the leakage
which initiated this inspection occurred cn the cald leg side and
since a2 100% inspection of the cpld leg side cf cne steam generator
up to the sixth tube suppor: plate on that side revealed negligible
defects. In additicn, a 100% inspecticn of the hot leg sides of two
steam generators up to the sixth tuke supcort plate revealed
negligible defects.

4-9-6
Amendment No. &)

Amendment No. 47 . Effective for Fuel Cycle 4
May 27, 1983
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che expiration af ene~tnird of the inspection interval (with cradit
for no wors than 32-1/3 percent if additional eraminstions are completed)
and at laast 50 pevcent shz1l have been completsd by the expiration
of =zhe inspection imecerval (with ezadit for no woTe

3 percent), Tha vemaining requived ena=éinations shall be
cemplezed by the end of the inspectiou interval. Succassivé inspactions
ghall meet the requirements of Baragraph IS-243 of the ASYE Rules
for In-Servize Inspection of Nuclaar Raactor Coclant Systazs.

W

4.2.8 5SES
The iwspaction prezraz, whers prastical, is in compliance with Section pas
of the ASME Code £or In-Service Inspection of Buclear ReacteT Coolant
Syatezs datsd Jamualy 1970, Thougl emaminations in cartain areas

g, iz should be vacognized that equipmant and techniques

to perier= the imspacticon arte seill in development, In 3ll aress
sehedhlad for volumetric exscination, & datailad pra-service wapping
-;Ziif%é copducssd usiag tachniques enpectad to be usad for post-oparatiocn
axamirasisas., The arass inaicated for inspection represent thoss

of Tapzesentative strass jevels, and therefors will serve T indlcsts
potentizl problems belers sigﬂifi..ce.n: £laws develcp thers o at othar
srsas, As =oTs experiance {s gained in operation of r2gsuriczed-
warer c=actors, the tims schedule and location of inspactico may b
alecerad ot, ghould naw techniques ba devaloped, consideration may

be givéﬁ to incorporata thesé mew cechnigues into this ingpacstion

prograi.

The techniques for inspection {nmelude visusl inspections, ulerazonic,
radicgraphie, magne:ic'par:icle ané liquid panecrant tasting of selectead :

parts duTing safualing periods ¢r other appropriate plant cutages.

»

Amendment No. 47
May 27, 1983
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nspacstion of staam generator weld number ¢ raguired by

Isem Mo, 2.8 (NGTE),may bes delered wizh spocific agpproval

"
1

of ths NRC Lif ewperience over an interval of approximataly thisze fueling
ocutages or changss of plant componenhts indicate that 2his augmented inspec-

tion L5 ne longer necassaty. For this augmented inspection the 45° ghear
wave rsthod was chosen‘based on tﬁe review of the original uvltrasonic

aatg. mhis ssarch was the most sensitive of the three used (07, 45° and €0°).
It has also peen determined that it will ke ;daquate to perfcrma the
inspection by UT in the vertical plane only. This meéhed of s=2arch will
detect cracks parallel to the weld which were typical of those originally
found. There were a limited nundex of cracks reperted on the c:iginal
ulﬁrascnic inspacticn as tkansv;kse,-however, in reviewing subseguent
rédicgraphs, rmagnetic particls and liquid penetrant examination rssults,

it is‘evgéent that these cracks emanatad from defscts parallel to the
- .

-
PPN N

weld.

Tha inspection requirements of this secticn shall apply te¢ all prassura-
cantaining ccaponents that are part of tha systexm houndary defined |

Due to tha design of Indian Point Uait 12, there may be avreas
whera wald sccess is impossible dua to high radiation and/ar physical

gceess p;cblens. Exception 15 taken to perferming inspgctions in rhesa areas,

harvein,

Amendment No. 47 Y
May 27, 1983 4,273




TABLE 4.2-1 {Sheet 3a of 12)

Extent of
Examination |
Couponeuts and ' (Percent in r
Item Exawination - Parte to 10 Yeax
No. Catepory be Bxamined Hathod Iuterval) Bemarks
(
PIPING PRESSURE
BOUNDARY
4.1 F Vessel, pump UT, PT & ¥ 100% This examination
and valve gafe~ covers only the |
ends to primary pressurizer safe-ends,
pipe welds and
safe-ends 1n
branch piping
welds.
4.2 J-1 Circumferential Vsur 25% Exception is taken to
~and longltudinal Inaccessible wel”~ au
pipe welds and welds where cram. .atl
' branch pipe techniques liamit fusp
{ conntectionsg ions,
" welds larger
than 4 inches
in diameter
4.3 c-1 Pressure~retaining Kot applicable
bolting -
Lo G2 Pressurc-retatning -V 1002
. o bolting
Amendment No. 47 : .

May 27, 1983



i TABLE 4.2~1 (Sheet 8. of 12)

\ ‘ ' Exteal of
' . Examination
) Components and (Percent in
Item Exawination ‘Parts to 10 Year
Ho. tatfzzory be Examined Hethod Interval) Renacks \
. 3.3 - Secondary side ' ur See Remarks The total examination
) shell welds completed over the service
: Life time vill be cquivalent
of havinzx perforped 100% of
" the required examination.
3.8 (UOTE): . AUGMERTED STEAM GENERATOR GIRTH WELD INSPECTION
To provide survelllaoce of the steam generator welds number 6, after the - - .

tepalrs made during the 1982/1983 outage, the Authority will perform
ultraconic inspection using the 45° shear wave wethod of one hundred gnd
seventy five (175) linear inches of weld, Thirty five (35) inches will bLe

examiped on Steum Generators 31, 32 and 33, Seventy (70) inches will hLe
examined on Steom Geunerator 34,

-

The following areas have been selected for this augnented examination:

Steam Generator Location on Clircumference Sepment Locatiom
3 204" clockwise to 239" from 17-20
. 0 Reference ’ (
32 . 316" clockwise to 334" from 26~28
: 0 Reference .
348" clockuise to 365" from 29-31
0 Reference )
33 360" clockvise to 395" from 30-13
0 Referenca
34 | 0 Reference clockwise to 18" o 0-2
505" clockwise to 522" from . %2-0
‘ 0 Reference
Amendment No. 47 168" clockwise to 203" from 14-17

Mav 27 1087 Nt Raferenco
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~ UNITED STATES "

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO AMENDMENT NO.  TO FACILITY OPERATING LICENSE NO. DPR-64
POWER AUTHORITY OF THE STATE OF NEW YORK
INDIAN POINT NUCLEAR GENERATING UNIT NO. 3
DOCKET NO. 50-286

1.0 INTRODUCTION

During 1982 two major steam generator repair programs were undertaken at the
Indian Point Nuclear Generating Plant, Unit No. 3 (IP-3). These two programs
consisted of sleeving and, if necessary, plugging steam generator tubes and the
repair of steam generator secondary side upper girth welds.

By letter dated October 18, 1982, Power Authority of the State of New York
(Ticensee) submitted an application for license amendments to the Technical
Specifications for Indian Point Nuclear Generating Plant, Unit No. 3. These
proposed Technical Specification changes would allow operation of IP-3 with
steam generator tubes having degradation exceeding the proposed plugging limit
of 50% nominal wall thickness for pitted tubes, provided these tubes have been
repaired by insertion of sleeves into the tubes to bridge the degraded or
defective portion of the tubes.

To provide a technical basis for proposed sleeve repair program, the licensee -
has submitted Westinghouse Report WCAP-10145 (Proprietary), Revision 1, dated
October 1982, and entitled "Indian Point 3 Steam Generator Sleeving Report
Prepared for Power Authority of the State of New York."

" The sleeving concept and design are based on observation to date that the tube
degradation due to pitting attack has occurred on the cold leg of the tube
bundle, confined to a height of approximately two feet above the tubesheet.

By letter dated January 19, 1983, the licensee also provided information
regarding steam generator girth weld repair as requested during the site visit
of December 20, 1982. Subsequently, by letter dated May 3, 1983, the Ticensee
provided a description of the proposed girth weld surveillance program to be
implemented over the life of the plant. In essence, the IP-3 girth weld repair
program consists of removing (grinding out) and rewelding of approximately 1200
Tinear inches of defective welds in all four steam generators.

The evaluation of the licensee's repair programs is provided in the following
sections. The major areas of review are: (1) materials engineering and chemi-
cal engineering considerations, (2) the effects of modification on reactor
physics, and (3) the licensee's worker dose mitigation program as related to
AS-Low-As~Reasonably-Achievable" (ALARA) requirements. These review areas are
discussed in section 2.1, 2.2 and 2.3, respectively. By letter dated January 11,
1983, the licensee provided the Quality Assurance commitments required to ensure
adequate monitoring and review of all steam generator repairs.

8306150634 830527
PDR ADOCK 05000286
P PDR 1



2.1 MATERIALS ENGINEERING EVALUATION

2.1.1 Sleeve Congiguration and Sleeving Process

The sleeving process consists of installing, inside the steam generator tube,

a smaller diameter tube (sieeve) to span the degraded portion of the parent
tube. The sleeves are designed and analyzed in accordance with the 1980
Edition of Section III of the ASME Boiler and Pressure Vessel Code and applic-
able regulatory guides to restore integrity of degraded steam generators tubes
as a primary pressure boundary. The sleeve material and processes also meet
the requirements of the Code. The sleeve material composition meets Section II
of the Code, while mechanical properties meet Code Case N-20/1484-3, "Ni-Cr-Fe
Tubing at Yield Strength of 40,000 psi," 6/22/79.

The sleeves are fabricated from thermally treated Inconel 600 tubing to provide
maximum resistance to stress corrosion cracking and pitting. The sleeves are
inserted inside the existing tube (mi1l annealed Inconel 600) and joined to the
tube ID at the upper and lower sleeve ends. The sleeves are 0.740 inch 0D with
a 0.039 inch wall and are in lengths of 36, 40, or 44 inches.

At the upper end, the sleeve configuration consists of a 4.0 inch section which
is hydraulically expanded into the original tube, and a section 1.125 inch long
which is roll expanded within the 4.0 inch hydraulically expanded section to
form an acceptable joint. The sleeve is rolled to a torque sufficient to
produce adequate leak tightness and Toad carrying capability, but within a
maximum OD bulge so as not to develop a high residual stress and, therefore,
maintain adequate resistance to stress corrosion cracking. The residual stress
in the transition region is estimated to be in the range of 20 KSI after the
expansion process.

At the lower end, the sleeve configuration consists of a section 4.0 inch Tong
which is hydraulically expanded into the original tube and a section 2.125 inch
long which is roll expanded into the original roll expanded portion of the tube
to form an acceptable leak tight joint. The sleeve is rolled to a torque suf-
ficient to produce 4 to 6 percent wall reduction in the sleeve wall. This

range of wall thinning has been established through laboratory testing as the
range which is effective in terms of both leak-tightness and mechanical strength.
In this sleeve configuration, the roll expanded region extends from the end of
the sleeve to a point just below the roll transition in the original tube. The
lower end of the sleeve has a preformed section to facilitate the seal formation.

To minimize stress concentrations and to permit inspectability in the area of
the upper expanded region, the transition from the expanded to unexpanded pro-
tion of the sleeve is made as gradual as possible. Four representative sleeve
expansion transition joints were subjected to corrosion testing in a primary
water loop to provide additional assurance of the integrity of the transition
joint. The test results are discussed in Section 2.1.16.2.

A considerable amount of actual field experience in installing the mechanical
sleeves in tubes has been obtained at San Onofre Unit 1. In addition, experi-
ence gained at Point Beach, which utilizes the same model steam generator as
Indian Point 3, is directly applicable. In fact, the sleeving processes and
parameters successfully employed at Point Beach in the hands-on mode has



practically been duplicated for the Indian Point Unit 3 sleeving program.

This experience, along with conditions specific to Indian Point Unit 3 steam
generators, forms the basis for the process parameters selected for the
installation of sleeves in these steam generators. While the overall processes
are very similar to the San Onofre program, there are differences in sleeve
design and tube dimensions. Nevertheless, the experiences obtained at San
Onofre and Point Beach did contribute to the successful mechanical sleeving

operation at Indian Point 3.

2.1.2 Post Process Inspection Plan for Sleeved Tubes

Utilizing eddy current equipment and processes specifically developed for veri-
fication of the presence of sleeving expansions and determination of sleeve
inside diameters of various expanded regions, data were collected on 100 percent
of the installed sleeves. After all hydraulic expansions and hard rolls are
performed, eddy current testing of each sleeved tube was conducted.

The eddy current data were analyzed for all sleeve installations to verify that
all sleeves received the required hydraulic and roll expansions. Additional
analyses of the same eddy current data were performed on 10 percent of the
sleeve installations from each lot to obtain average diameters of roll regions
for additional engineering assurance that equipment/tooling was performed
satisfactorily. -

The average diameter measurements were evaluated versus the expected tolerances
established through the design requirements, laboratory testing results, and
previous experience. If process data were determined to be outside of the expected
ranges, further dimensional analysis was performed and tubes not satisfying the
basic process check criteria were dispositioned on a tube-by-tube basis. Tubes
which could be made to meet dimensional specifications were re-expanded. Those
outside the dimensional recovery range were plugged.

2.1.3 Inservice Inspection Plan For Sleeved Tubed

In order to assure maintenance of the integrity of this new primary pressure
boundary, the regulation requires that periodic inspections of the sleeved tubes
be performed. This new pressure boundary consists of the sleeve, the joint at
the primary face of the tubesheet, and the joint at the top end of the sleeve.

The Inservice Inspection program consists of the following: The sleeves were
eddy current inspected to obtain a base line signature. Periodic inspections
will be performed per the Indian Point 3 Technical Specifications to monitor
sleeve wall conditions. This inspection will be performed with standard multi-
frequency eddy current equipment as used in the base line inspection. The
plugging criterion is being established on the same basis as the original
tubes; i.e., 40% through-wall flaw produced by degradation mechanisms other
than pitting.

In the event degradation occurs in one of the joint regions, other more sensi-
tive techniques can be used to gain additional information about the condition
of the sleeve assembly. These techniques involve the use of probes consisting
of "cross-wound" coils. It has been demonstrated in the laboratory that such

a probe can detect tube wall penetration at the transition region since such a



probe is relatively insensitive to the-discontinuation with 360 degree symmetry
and thus has improved detectibility of tube degradation near the end of the
sleeve.

As part of the periodic inspection of the sleeved tubes, there will be a series
of pressure tests. These tests will verify the integrity of the mechanical
joint sleeve system at a pressure which provides a margin against leakage under
normal operating loads, which is 2235 psig primary pressure and 755 psig second~
ary pressure for a Ap of 1480 psig. The tests will consist of both primary and
secondary pressure loadings on the entire tube bundle.

In these tests, the primary to secondary pressure boundary will be exposed to
a pressure of 1900 psid. The objective of this test is to establish margins
for normal operation conditions and for conditions closely representing a
steam line break. Any sleeve joint that may have degraded to the extent that
it has an unacceptable load carrying capability should leak.

For the other test of the joints, a secondary side leak test of 800 psi will
be imposed on the entire bundle. Surveillance of the primary side will permit
the detection of unacceptable sleeved tubes which do not maintain acceptable
leak rates. Those sleeved tubes will be repaired or removed from service by
plugging.

2.1.4 Leak Rate Tests

An extensive leak testing program was conducted by Westinghouse to establish
whether projected leakage during normal operation from the maximum number of
sleeves (based on the average leakage per tube in the testing program multiplied
by the total number of sleeved tubes) is less than the primary-to-secondary
leakage limit specified in the Technical Specifications during normal operation,
which is 0.3 gallons per minute primary to secondary leakage per sieam generator.
Using the above criteria the allowable leak rate per sleeve for normal opera-
tion, assuming 5976 sleeves, is 15.2 drops per minute.

Leakage tests were performed for the lower sleeve joint to simulate five years

of normal operation with fatigue loading and temperature cycling. The average
Jeak rate was approximately 0.11 drops/minute per lower sleeve joint, which is
much less than the 15.2 drops per minute - using the present Technical Specifica-
tion limits.

Upper sleeve joints were subjected to a series of comprehensive leak tests
simulating five years of normal operation based on fatigue loadings and thermal
cycles. Leakage did not deviate from an initial leak rate of 0.4 drops per
minute per joint after the simulated five years of normal operation with 5000
fatigue gyc]es and 20 to 32 temperature cycles from < 150°F to 600°F and back
to < 150°F.

Tests that were designed to simulate feedline break accident conditions indi-
cated that leakage during this transient did not exceed the Technical Specifica-
tion 1imit for normal operation.



2.1.5 Plugging Limit for Pitted Tubes

The licensee proposed that for the purposes of identifying defective tubes
which must be removed from service (plugged) or repaired (sleeved) due to pit-
ting between the tube sheet and first support plate of the cold leg, the tube
plugging 1imit shall be an imperfection depth of 50%.

Technical justification for a 50% plugging 1imit for pitted tubes is based on
tube burst tests on pitted tubes removed from service which indicated that
tubes having wall thickness not less than 0.0125 inches have adequate margins
of safety against failure loads imposed by normal plant operation and design
basis accidents.

Based on a 25% minimum wall thickness, plus a 15% allowance for corrosion plus
a 10% allowance for ECT measurement, the licensee proposed a 50% plugging limit
until the next inservice inspection at mid-cycle (9 months of power operation).
The bases for establishing this 50% plugging 1imit meet the criteria specified
in Regulatory Guide 1.121. "Bases for Plugging Degraded PWR Steam Generator
Tubes™ and will provide the same margin of safety as the 40% plugging limit
established for other types of tube degradation.

2.1.6 Burst Test Data

A pitted tube (R22C45) removed from Indian Point 3 steam generator No. 31 during
the fall 1981 inspection, having a measured pit depth of approximately 65% and
a pit diameter of approximately 0.1 inch, was pressurized to 10,000 psi with
s1ight bulging but no rupture and no leakage. This strength is comparable to

a virgin (non-pitted) tube.

Based on burst test data obtained on the tubes with artificially induced pits
and submitted to the NRC on November 6, 1981, (IPN-81-85) 0.3 inch diameter pits
with remaining wall thicknesses of 25% (0.0125 inch) will withstand pressures in
excess of 6000 psig. This is well above three times normal operating pressure
differential between primary to .secondary side (1480 psi X 3 = 4440 psi).

In addition, the result of recent tube burst tests of similar tubing with arti-
ficially induced pits submitted to NRC by Millstone Unit 2 (Docket No. 50-336)

on March 1, 1982 for a myriad of test conditions indicated that the worst case
(four axially aligned pits: .125" dia., separated by .01l inch ligaments) burst
pressures for deepest pits (75% and 88% of tube wall degraded) were approximately
5200 psi and 4300 psi, respectively. These pressures were greater than and
s1ightly less than three times the normal operating pressure differential

(1480 psi X 3 = 4440 psi). Based on these tests, a minimum wall thickness of
0.0125 inch for pitted tubes is acceptable.

2.1.7 Corrosion Allowance

To determine the growth rate of pitting over the 3.5 month period between the
fall 1981 steam generator inspection outage and the current cycle refueling
outage;—a sample of 116 data points was utilized. These data points represent
defects which were quantified before and after the 3.5 month operating period
using the same eddy current testing technique. The average change in defect
size (including defects of which the ECT indications appeared to. have shrunk



due to interpretation uncertainties) is an increase of 5.9% over the 3.5 month
period or 1.7% per month. Assuming a 9 month operating period prior to the
next inspection, a defect growth of 15.3% is calculated which is essentially
the same as the corrosion allowance used in justifying the 50% plugging

Timit.

2.1.8 Eddy Current Allowance

A comparison of laboratory examination results with field ECT data (CE probe) of
four tubes pulled in 1982 showed ECT field measurement inaccuracies of 0%, 1%,
8%, and 13% for 100%, 100%, 70%, and 60% through-wall penetration respectively.
In all cases the measurement errors were toward the conservative side (field
data identified larger defects than the measured lab results).

Based on the above, a 10% ECT inaccuracy allowance is considered sufficient.

2.1.9 Corrective Actions

Immediate corrective actions planned by the 1icensee to improve the steam
generator integrity and minimize the pitting progression in the steam
generators include:

- sTudge 1ancing
- modified layup procedure
- vacuum deaeration of make-up water

The effectiveness of these corrective actions in minimizing the pitting
progression will be evaluated in Section 2.1.16.

2.1.10 Sleeve Configuration and Sleeving Process Conclusion

Based upon our evaluation, we find that the proposed 50% plugging limit for
pitted tubes is acceptable and that the sleeving repair method for degraded
steam generator tubes to be an acceptable repair alternative to plugging. We
find that the sleeving repairs produce a sleeved tube of acceptabile strength
and metallurgical properties, corrosion resistance, leak tightness, and inser-
vice inspectability and that the preservice integrity of the sleeved tubes

is assured by having implemented the post sleeve process examinations. These
findings are subject to the condition that a mid-cycle (9 months of power opera-
tion) steam generator inspection be conducted.

We also conclude that the sleeving does not result in a decrease in safety
margins, an increase in the probability of an accident, or an accident not
previously analyzed. This is based upon our evaluation that the repair did
not impair the structural integrity or modify the original design basis of the
steam generators. Since the sleeves are fabricated from thermally treated
Inconel 600 with improved resistance to stress corrosion cracking, the repair
effort will restore safety margins of the degraded tubes. Therefore, this
repair does not involve a significant hazards consideration.

2.1.11 G@Girth Weld Repair Program

Indian Point 3 is a 925 MWe pressurized water reactor. The primary coolant
system has four loops, each equipped with a Westinghouse Mode] 44 Series steam



generator (vertical u-tube design). During the refueling outage of March 1382,
a leak was observed at the upper shell to transition zone girth weld of steam
generator 32. Subsequent examinations of the welds of all four steam generators
revealed that these particular girth welds on each of the four steam generators
(31, 32, 33, and 34) were extensively cracked on the inside surface. Over 600
magnetic particle indications were found in these welds which were confirmed

to be cracks by ultrasonic inspection. Other shell welds were inspected and

no cracks were found. The unit has had approximately three years of effective
full power operation since starting commercial operation in 1976.

The steam generator shell is constructed of SA302 Grade B material of approxi-
mately 3-1/2 inches in thickness. The closure weld had a nominal 45° included
angle weld preparation and was welded from the outside surface of the vessel

by the submerged arc process with a backing spacer strip. The spacer strip was
then removed by back-gouging and the weld completed by welding from the inside
surface with the shielded metal arc welding (SMAW) process using E8018-C3
electrode. The weld was then continuously stress relieved at 1000°F minimum
for three hours/inch of thickness (12 hours total soak time).

2.1.12 Failure Description

The upper shell to transition zone weld is located just below the feedwater
ring in the normal operating water level zone where it is subject to thermal
cycling. The crack locations had no obvious relationship to the feedwater
rings. The cracks were in the circumferential direction parallel to the
direction of welding. There is no relationship between original shop weld
repair areas and the crack locations except the leak which occurred in an
original weld repair area.

The cracks appeared to be predominantly in the weld, although the cracks were
in a wide band around the assumed centerline of the weld, indicating the pos-
sibility that some cracks were Tocated in the base metal or its heat affected
zone (HAZ). Metallurgical boat samples were removed from steam generators 31
and 32 and a six inch diameter plug containing the leak path in steam generator
32 was removed for failure analysis and metallurgical examination.

2.1.13 Failure Analysis

=

The Ticensee performed metallographical evaluations and failure analyses. In
the plug containing the leak path, a flaw was found which was characterized as
hot cracking of a massive weld repair made during original fabrication. Image
enhancement of the original production radiographs was able to detect this
flaw. The leak path intersected this flaw. However, the flaw did not seem to
change the direction of the inside surface crack which eventually penetrated
the shell wall. In summary, a flaw on the inside surface of the vessel grew

in size until it intersected a flaw which existed since original steam generator
fabrication. The flaw continued to grow in size until it became a through wall
crack. Steam erosion had occurred on the leak path walls and, therefore, it
was not possible for metallographical examinations to characterize the surfaces
for jdentification of failure mechanisms. Massive elemental copper deposits

were present on the surfaces of the leak path. The initiating inside surface _ _

crack intersected at an angle of approximately 45° with the weld centerline

-



and rotated to a vertical plane (perpendicular to the weld centerline) at mid
thickness and propagated to the outside surface in this orientation. All other
cracks were on the inside surface of the girth weld area, parallel to the weld
centerline. Metallographic examinations of the boat and plug samples showed
the cracking to be transgranular, with slight branching.

It is the staff's position that the pits served as the stress concentrators
from which the cracks were initiated. Cracks did not form without pits being
present. Pitting occurred extensively on the inside surfaces of the steam
generators in the girth weld areas. Pits were found with and without cracks.
However, no cracks were found independent of pits.

Cracks determined to be the farthest from the centerline of the weld were
polished and etched to determine if they were actually present in the base
metal and/or their HAZ's. Such a determination could not be made due to the
wandering nature of the girth weld (a sinusoidal pattern reflecting fabrication
fitup tolerances) and due to weld filling and blending to a smooth transition
on the inside surfaces of the steam generators. However, the vast majority of
cracks were initiated in weld metal. The characteristics of a crack, being
transgranular, slightly branched and filled with oxides did not change as a
crack went from weld metal, across a HAZ and into base metal.

Extensive efforts were made to map all flaws in the steam generator girth welds
and to correlate magnetic particle indications with ultrasonic indications.
This was difficult because: (1) the girth weld has a slight included angle,
(2) the differences in thickness between the steam generator shell transition
zone and upper cylinder results in varying girth weld angle relationships, and
(3) the varying amount of weld filler metal used to blend the inside transition
radius. In the majority of situations correlations were attained.

Selected sections of the original production radiographs were enhanced; e.g.,

the leak area and. other areas of original fabrication with large weld repairs.
In the plug area, the enhanced radiographs revealed flaws, one of which inter-
sected the leak path.

The adequacy of the original post weld heat treatment was also investigated.
Hardness traverses of the heat affected zone (HAZ) were reviewed. These
traverses of the steam generator weldments had high peak hardnesses, up to
Rockwell C42. The hardness values observed in the HAZ were higher than
anticipated for welds in SA302 grade B (manganese molybdenum low alloy steel)
which had been tempered by a post weld heat treatment (PWHT). There is, how-
ever, little baseline HAZ microhardness weld traverse data for comparison.
Tests were conducted to determine if these high hardnesses could be taken as

an indication that PWHT had not been performed or inadequately performed during
original fabrication. In one set of data, there was no’ reduction in hardness
at a PWHT temperature of 1000°F. Another set of data showed a slight reduction
in the peak hardness after PWHT temperatures of 1000°F. The records at Westing-
house Tampa Division, where Indian Point 3 steam generator girth welds were
made, showed a postweld heat treatment had occurred which met the requirements
of the code. The laboratory test data can be characterized as showing that the
peak HAZ hardnesses measured were not unusual and that a 1000°F heat treatment
temperature is the minimum temperature effective in softening a heat affected



zone in SA-302 Grade B. Based on this it is the staff's position that
the steam generators were originally built to code and that the original
"as-built" design and fabrication was not the cause of the extensive cracking.

Metallographic examinations of crack surfaces, other than the leak path, could
not positively determine the failure mechanism because low alloy steels do not
always produce consistent crack surface markings which can be associated with a
given crack mechanism. Therefore, fatigue and stress corrosion were investi-
gated in an attempt to define the failure mechanism. There was some evidence
of fatigue, such as beachmarks, rays, and semi-circular shadings of the crack
surfaces centered around a pit. However, these indications can also be caused
by stress corrosion cracking where the environment is a major factor. The
environment also caused pitting of the Inconel 600 tubes, indicating unusual
conditions.

The licensee (Lucius Pitkin Laboratory's Technical Report No. 7164) charac-
terized the cause of cracking as a combination of corrosion and fatigue. The
staff also had an independent laboratory evaluation performed by Brookhaven
National Laboratory and its conclusions were basically the same (NUREG/CR-3281,
BNL-NUREG-51670). In sum, it is the staff's conclusion that the combination of
the stress concentration effect of the angular joint configuration, the loca-
tion in the vicinity of the normal operating water level, and the residual
stress level remaining after PWHT combined with corrodant species, causes the
failure. It should be noted that other longitudinal and circumferential butt
welds showed no evidence of cracking.

2.1.14 Repair

A11 cracked weld areas were removed by grinding and rewelded using weld proce-
dures qualified in accordance with Section IX of the ASME boiler and Pressure
Vessel Code (ASME Code).

The girth weld repairs were conducted in close, confined-areas. Water shielding
of the steam generator tube bundle was necessary to reduce radiation. This
water shielding combined with high welding preheat temperature causes tempera-
ture-humidity conditions which are unacceptable for welding with E8018-C3
electrodes which are normally used for this material. Therefore, the E7018
electrode was then selected to improve welding conditions to make repair pos-
sible by reducing preheat temperatures. This electrode also has less tendency
for hydrogen cracking than the E8018-C3 electrode. To meet strength require-
ments, selected lots of E7018 were qualified for higher than normal strengths
and the weld procedure qualification was tested over a range of PWHT tempera-
tures to determine the maximum temperature that could be used. The PWHT
temperature of 1150°F was specified based upon that being the maximum tempera-
ture at which the E7018 weld metal still retained a minimum of 80,000 psi
tensile strength. After welding, the welds were inspected by radiography and
liquid penetrant technigues prior to post weld heat treatment and all indica-
tions removed. The PWHT temperature was maximized because the licensee believes
that an adequate stress relief was not accomplished by the PWHT of original
fabrication and was a major factor in causing the steam generator girth welds

to crack.



As mentioned above, the licensee was concerned about reducing residual stresses
as much as possible by maintaining high post weld heat treatment temperature.
The weld repairs in steam generator 33 were inspected after PWHT by the liquid
penetrant technique. Many minor linear indications were found with a maximum
length of 1 inch and depth of 0.375 inches. This crack depth is approximately
12.5% of the steam generator shell wall thickness and this exceeds the 3.5%
allowed by ASME Code, Section XI, Table IWB 3510, for Class I components. Sec-
tion XI does not provide acceptance standards and re-examination requirements
for Class 2 components and recommends that the Class 1 requirements be used.
The acceptance standards and re-examination requirements for Class 1 components
were used in this analysis. A1l indications were removed by grinding and re-
inspected by liquid penetrant. Steam generator 34 was liquid penetrant inspec-
ted after PWHT and a large number of small indications were found. The entire
general weld area was ground approximately 1/16 inch in depth and then again
dye penetrant inspected. One hundred and thirteen flaws remained. After grind-
ing, the longest indication found was 0.625 inches. Eight others were more
than 0.25 inch and the balance, 104, were 0.25 inch or less in length. In
order to reduce radiation exposure of workers by 22 person-rem the licensee
requested: (1) that the liquid penetrant inspection of the two remaining steam
generators (31 and 32) not be performed, and (2) that the remaining linear
indications (cracks) in steam generator 34 be allowed to remain as is. The
licensee provided a fracture mechanics analysis to justify this request.

To justify the acceptability of leaving these flaws in place, the licensee sub-
mitted a fracture mechanics analysis, "Fracture Mechanics Analysis of the
Indian Point Unit 3 Nuclear Generating Station Steam Generator Girth Weld Cracks
Under Pressurized Thermal Shock Conditions," prepared by Fracture Proof Design
Corporation. The analysis in this report is based on several cooldown transients
while the pressure is maintained at the design pressure of 1085 psig. These
water temperature transients are similar to those used by the NRC staff in its
consideration of pressurized thermal shock scenarios involving reactor vessels.
The most severe thermal transient, or the worst case scenario assumed, was a
cooldown from the normal operating temperature to 70°F in about three minutes.
The staff does not consider this to be a credible event because: (1) the ceol-
down rate is more rapid than would reasonably be expected, and (2) maintenance
of a high steam generator pressure during a cooldown is extremely unlikely unless
the steam generator were isolated and under water-solid conditions (in this

case a rapid cooldown is much less 1ikely). However, this scenario can be used
in the fracture mechanics analysis because it is a conservative worst case
scenario which will result in an upper bound of stresses in the steam generator
wall. The report submitted by the licensee includes linear elastic and elastic-
plastic fracture mechanics analyses of assumed continuous circumferential pre-
existing cracks in the steam generator wall. The elastic-plastic approach is
necessary only for very deep cracks, and therefore, was considered not necessary
in our evaluation.

In lieu of evaluating the fracture mechanics portion of the licensee's analysis,
the staff performed independent analyses for various assumed 360° circumferen-
tial cracks up to 45 percent through-wall (approximately 1.6 inches deep). For
this range of crack depths linear-elastic fracture mechanics is considered
adequate. In the analyses, it is conservatively assumed that the phenomenon

of warm prestressing is not effective. For the worst case scenario, warm
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prestressing would occur at about two minutes and would prevent initiation at
later times into the transient. Disregarding warm prestressing, the closest
approach to crack initiation would be between three and four minutes for cracks
about 0.25 inch deep. Even if a shallow crack were to initiate, that is, grow
deeper into the walls, the staff's analysis predicts that it would arrest at
less than 40 percent through the wall. Under severe thermal shock conditions
such as this assumed scenario, shallow pre-existing cracks are more likely to
initiate than deeper cracks because of the higher thermal stresses and lower
material toughness near the cooled surface. Thus, a surface crack 0.25 inch
deep is more likely to initiate than a 0.375 inch deep crack in the pressurized
thermal shock analysis. Therefore, the catastrophic failure of the steam genera-
tor under these very severe conditions is precluded even if the vessel had pre-
existing complete circumferential cracks approaching half the wall thickness in
depth and that operation with small cracks is not expected to jeopardize the
uTtimate integrity of the steam generator shell. Therefore, assuming the same
size cracks in steam generators 31 and 32, these steam generators need not be
further inspected before plant restart. The staff also concludes that the
repair program and test results are acceptable.

A review of fabrication records showed that the steam generators at Indian
Point 3 had no significant differences from other steam generators fabricated
during the same time frame. This particular weld is included in normal inser-
vice inspection programs at all other PWR's in accordance with 10 CFR 50.55(a)(g),
and there has been no record of extensive cracks at any other plant as were
found at Indian Point 3. Therefore, it is the staff's position that the

cause of the cracking found in March 1982 is due to a corrosive environment
unique to this plant. Likewise it is the staff's position that if IP3 is
operated with secondary water chemistry limits specified in the water chemistry
monitoring and control program, minor flaws will not grow. This conclusion is
based upon experience with other operating plants. Large, complex weldments
always have some small flaws, and there has not been any experience to date of
operating plants developing cracks as occurred at Indian Point 3. To provide
additional assurance, the licensee has already performed a UT base-line test
after PWHT and hydro-test and has proposed augmented inservice jnspection of
the same portions of the steam generators to monitor for possible flaw growth.
The licensee proposes to ultrasonically inspect the same 35 inches of the girth
weld on each steam generator during cycle 4 as well as during refueling outages.
The areas chosen are generally where cracks had developed in the past and where
some of the largest weld repairs were made. The area in steam generator 34
includes known flaw sites detected after PWHT. An additional 35 inches is to
be monitored on steam generator 32 in the area where the plug with the leak
path was removed and another plug was welded in to fill the hole. This totals
175 inches of girth weld in the four steam generators in the augmented inser-
vice inspection. After review of the licensee's proposal, the staff determined
that the frequency of the augmented inspections was adequate but that the
initial inspection of the 175 inches be performed after approximately 9 months
of power operation. These augmented inspections will provide flaw growth trend
information and are acceptable alternatives to removing the small flaws with
the attendant person-rem of exposure. With base Tine UT results to use for
comparison, the midcycle and subsequent periodic UT inspections can be--effec-
tive in identification of small cracks. This testing will also result in early
jdentification of failure reoccurrence and facilitate the determination of
prompt corrective action. As such, it is considered an acceptable compensatory
measure.
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2.1.15 Girth Weld Repair Conclusion

We conclude that the licensee's repair program is acceptable. The basis for
this conclusion is as follows:

1. The repair program meets the fabrication requirements for the steam
generators except for the very small remaining flaws. The augmented
inspection program provides an acceptable alternative to removal of these
cracks.

2. The radiographic examination (RT) of the weld joint prior to PWHT was
more sensitive than the original radiography and covered more than twice
the area adjacent to the weld. Ultrasonic testing (UT) also was performed.
RT results combined with UT results provides reasonable assurance that
the flaws in the girth welds are very small and are significantly smaller
than the largest flaw in the original fabrication.

3. The flaws present have been shown to be insignificant by fracture
mechanicals analysis; i.e., cracks of of a maximum size found after PWHT
in steam generator 33 would not impair the integrity of the steam generators
assuming a worst case cooldown transient.

& The residual stresses in the weld area are lower than those in the
original fabrication due to the higher PWHT temperatures.

5. The girth welds in the steam generators were 1iquid penetrant inspected
and radioagraphed prior to PWHT. These tests did not reveal flaws. After
PWHT, fTaws were detected by 1iquid penetrant testing. Since PWHT does not
create weld defects such as those found in steam generators 31 and 32,
these flaws existed prior to PWHT. PWHT causes an oxide layer to be built
up on flaws which allows liquid penetrant detection. Flaws in steam
generators 31 and 32 are not expected to be significantly different from
those found in the girth welds of #33 and #34 steam generators.

6. Augmented inservice inspections have been committed to by the licensee.
The surveillance inspection areas chosen include sections of steam
generator 34 with known 1iquid penetrant indications on the inside sur-
face, the plug repair area of steam generator 32 and areas in steam
generator 31 and 33 which had a high density of defects or have the wider
and deeper weld repairs. The augmented inservice inspection by ultrasonic
methods of the upper shell to transition cone girth weld in the four steam
generators will provide additional assurance of adequate steam generator
shell integrity.

7. Flaw growth has been predominantly attributed to corrosion. In order
to improve secondary plant water chemistry the licensee has agreed to
both short and long term measures as discussed in section 2.1.16. Based
on this consideration, there is no reason-to expect growth of minor
flaws to unacceptable depths. Further assurance is provided by the mid
cycle testing as described in item 6 above.
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2.1.16 Corrosion and Secondary Water Chemistry Monitoring and Control

2.1.16.1 Introduction

During routine steam generator inspections in the fall of 1981, large numbers
of tubes were identified with pitting defects greater than 40% through-wall.
Many tubes had pits ranging in depth up to 65% through-wall. After staff
evaluation, the plant was permitted continued operation.

While the plant was shut down for refueling in the spring of 1982, a leak was
observed in the shell of one steam generator upper transition cone girth weld.
Subsequent examinations of these welds on all four steam generators revealed
that each generator had extensive indications of cracking. The repair of the
cracks in the girth weld of the steam generators required an extensive period
of plant downtime. Sleeving repair of pitted steam generator tubes was .
initiated at this time.

To assist in the review of the adequacy of these two repair programs, an
evaluation was made of the environmental conditions within the steam generators
during previous operations and the anticipated operating conditions after the
repairs. The licensee provided data om the chemical parameters during previous
operations and also provided a description of their ongoing program of modifying
and upgrading of the instruments, equipment and components in the secondary
water cycle. ' .

2.1.16.2 Evaluation

By letter dated October 18 and 25, 1982; November 17, 1982; January 11 ;nd~19,
1983 and May 3, 1983 the licensee described the proposed girth weld and tube
sleeving repair methods and secondary water chemistry program.

This plant has a long history of condenser leakage problems resuiting in a
small continuing in-leaking of impurities even when major condenser leaks had
not been identified. These inleakage occurences at the condenser have con-
‘tributed to steam generator tube denting. The condenser and feedwater heater
tubes are made of copper alloys, which have been corroded so that the sludge
analysis in the steam generators shows concentrations of copper in excess of
45% with copper oxide as a major constituent. The presence of this and other
constituents in the sludge indicates that oxygen control in the feedwater/steam
generator train has been poor for a considerable length of time.

The licensee had been minimizing the amount of hydrazine present in their steam
generators to minimize the potential for hydrazine discharges to the river
water. The reduced use of hydrazine contributed to the corrosiveness of the

- steam generator environment. The influx of copper ions through the condenser
and the feedwater train has also caused copper deposition on the Inconel tubing
in an area roughly at the boiling line on the colid leg side of the steam gener-
ators. When the power level of the unit was reduced, the boiling line on the
cold leg of the steam generators would have risen, as a result of the lower
amount of steam being generated by the unit. Consequently, the areas on the
tubes where the copper deposits were located were then submersed in all liquid
phase in the cold leg. Coupling this with inleakage of chlorides, and the
crevices that exist on the surface of the tubes between the Inconel and the
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copper deposits and on the steam generator shell, produced a site on the
Inconel tubes and carbon steel shell for the pitting to initate. Once a pit
has initiated in the presence of chloride ions, the pit will continue to grow
so long as there is a supply of oxygen or an oxidizing environment, until the
environment within the pit itself is flushed out.

The licensee had been implementing a boric acid treatment of feedwater injec-
tion since mid '79 in an attempt to reduce the rate of denting. After the
September 1981 outage, this program was discontinued. Although denting has not
been noted as a factor in the repair program, and the addition of boric acid is
not believed to be a factor in the pitting corrosion, this treatment has been
terminated pending further evaluation.

The licensee has had metallurgical evaluations of samples removed from both the
degraded girth weld and the pitted steam generator tubes. We have reviewed
these analyses and agree with the conclusions. In both cases, the metallur-
gical evaluation indicated that the pitting: and degradation were caused, in
‘part, by the environmental conditions in: the: steam generator. Pitting occurred
extensively on the inside surfaces of the steam generators in the: girth weld
areas. Pits were found with and without cracks. However, no cracks were found
independent of pits. There were & few cases where a small crack was found at
the bottom of a pit and the crack tips lay entirely within the pit boundary.

Tube were removed from the steam generators. and failure analyses made in the
area of the copper deposits, which were in rings around the tubing. These-
showed bands of pits. ranging in size from a few mils to 100 mils in diameter
and ranging in depth up to 65% of the wall (32 mils).

We are also of the opinion that the secondary water chemistry control was not
very stringent and the continued ingress of oxygen and chlorides contributed

to the pitting in both the: SG tubes and the shell and to propagation of cracking.
in the girth weld.

The licensee has estimated the growth rate of pitting over the 3.5 month
operating period between the fall of 1981 steam generator inspection and the
current outage inspection. A sample of 116 data point was used to quantify
the change in defect size. A growth of 1.7% per month in defect size was
calculated. The sleeving repair program was initiated to extend the operating

1ife of the steam generator tubes.

The sleeving concept and design are based on observations to.date that the tube
degradation due to pitting attack has occurred on the cold leg of the tube
bundle, confined to an area within approximately two feet above the tubesheet.

To provide an evaluation of the corrosion aspects of the sleeving repair program,
we have reviewed the Westinghouse Report WCAP-10146 (Proprietary), Revision 1,
dated September 1982, and entitled "Indian Point 3 Steam Generator Sleeving
Report Prepared for Power Authority of the State of New York." We have reviewed
the corrosion test program performed in support of sleeving repair programs
referenced in this document.. _

As part of the test program, the behavior of the repair program materials was
studied in pure water, in primary coolant, and in 10% caustic solutions, to
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simulate the continued hideout of caustic in the crevices and sludge on the
secondary side of the steam generators. This work has shown that the thermal
treatment to be given to the Inconel sleeves is effective in reducing the
probability of caustic stress corrosion developing on these sleeves. It has
also been shown that the small, controlled amount of cold work performed on

the Inconel in attaching the sleeve to the S.G. tube was not sufficient to cause
a significant increase in the suceptibility of the tube to stress corrosion
cracking from the primary side water. This amount of cold work is significantly
Jess than that which occurred where the tube was expanded into the lower por-
tion of the tubesheet during the original fabrication. To date no cracking has
developed in that area in Point Beach, San Onofre, or in any steam generator

in the U.S. of similar design to those at Indian Point 3.

We have examined the results of model boiler tests in which heat treated Inconel
600 tubes were hydraulically expanded into simulated tubesheets. These tube/tube
sheet models were exposed to severe caustic corrosive media, for accelerated
time testing at steam generator hot Teg operating temperatures. While steam
generators do not operate’ in severe caustic environments, this environment pro-
vides a reasonable accelerated test time for determining susceptability to
caustic corrosive degradation.

Extended test times in this environment did not produce corrosive attack upon

the Inconel 600 tubes that had been thermally treated and hydraulically expanded
into a simulated tube sheet. Based on these data, there is reasonable assurances
that the sleeve material will be equal to or more corrosion resistant to Indian
Point 3 environment than the original tubes. We find that the sleeving tech-
niques and the material in the sleeves. are acceptable from a corrosion resistance
aspect. :

By letters of January 11, 1983 and May 3, 1983, the licensee provided informa-
tion on the secondary water chemistry monitoring and control program. We have
reviewed the steam generators past water chemistry history and have evaluated
the present monitoring and control program using the guidance provided in our
April 21, 1983 letter.

The licensee has had an ongoing program of improving water chemistry monitoring
and control. Over many years the plant has added sampling points and instruments.

They have also had a program of upgrading and modifying components of the sec-
ondary water cycle. The licensee has had a program of locating and repairing
condenser leaks of cooling water and air. The sludge lancing programs performed
during this outage has removed sludge with large amounts of reducible metal
oxides such as Cu,0, in an attempt to further control the availability of cor-
rosion assisting elements. The lay up procedures should protect the SG from
degradation during layup after the completion of the repairs. These procedures
have been modified to mitigate the presence of oxygen in the SG. To improve

the quality of the makeup water, the plant has installed a 160 gpm demineralizer
and a vacuum degasifier.

The licensee has installed over a period of time, increasingly sophisticated

leak detection instruments. Concurrent with the increased ability to detect
condenser leakage, a program of repairing major leakage paths has been instituted.
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The licensee's water chemistry monitoring and control program includes a clearly
defined chain of authority and responsibility for analysis, interpretation, and
corrective actions for secondary water chemistry control including action levels
for power reduction. The authority responsible for interpreting secondary side
water chemistry data is the Water Chemist who reports to the Chemistry Super-
visor and the Shift Supervisor. Final responsibility for any course of action
lies with the Superintendent of Power or his designated alternate, including
authorization of certain deviations from normal practices. Specific water
chemistry limits are defined for the condensate, feedwater, and steam generator
blowdown, including sampling point locations and sampling schedules. These
limits cover varying plant conditions, including normal power operation, cold
shutdown, power operation following startup, and dry or wet layup. Procedures
are outlined, and details mentioned by reference, which define corrective
actions to be taken in response to out-of-specification conditions. Daily
chemistry log sheets are reviewed systematically to help determine trends.

We anticipate that the improvements in the chemistry program and component modi-
fications will further improve the chemistry control. However, the chemistry
program parameter limits and the action levels for correction are less restric-
tive than our recommendations or those by the NSSS vendor and the Steam Generator
Owners Group (SGOG). Significant improvements in water chemistry; i.e. the use
of more restrictive parameter 1imits and more responsive action levels, are not
anticipated until major components are modified or replaced.

Based on the available information pertaining to the steam generator water
chemistry control, it is the staff position that pitting, stress corrosion
cracking, and material degradation of the girth weld has been continuous since
early in plant operations. The unit has had approximately 36 months of effec-
tive full power operation since starting commercial operation in 1976. Assuming
that crack propagation occurred at a uniform rate during hot operation, a pre-
repair propagation rate of 0.083-inch/month is postulated (3" thick/36 months).
Stress corrosion cracking is influenced primarily by stress and environment.
The post repair crack propagation rate is anticipated to be significantly
slower due to the reduced residual stresses in the girth weld as a consequence
of post repair heat treatment and the water chemistry program which is at least
as restrictive as the prior programs. ’

Based on the reduced residual stresses, we have reasonable assurance that if
SCC continues in the girth weld during the 9 months prior to the next inspec-
tion it will penetrate to a depth significantly less than 0.075 inches, as
predicted by the pre-repair corrosion rate.

Assuming a worse case situation, the girth weld crack could have propagated
through wall during the 18-month operating period since the major chloride
intrusion when the turbine blade throw incident ruptured a tube in the conden-
ser. This assumption gives a crack propagation rate of 0.17 in/month. As
discussed above, the post-repair rate is expected to be less than before the
repair program. Therefore, even in the worst case assumption, crack propaga-
tion should be significantly less than 50% through wall during the upcoming

9 months operating cycle. Therefore, there is reasonable assurance that the
public health and safety will not be endangered.
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271.16.3 Corrosion and Secondary Water Chemistry Conclusion

Based on the above evaluation, we conclude that:

1. The corrosion test programs performed in support of the sleeving operations
are adequate to provide reasonable assurance that the sleeving process
will not induce accelerated attack on the tube itself and that the sleeving
material is more resistant to stress cracking than the original tubing;

2. The licensee's secondary water chemistry monitoring and control program
parameter limits and action Tevels for corrective action are less restric-
tive than our recommendations of those of the NSSS vendor and the SGOG.
However, it has the capability of reducing the observed rate of SG degrada-
tion for plant operations during the upcoming fuel cycle by reducing the
availability of oxygen;

3. The expected improved secondary water chemistry control during the upcoming
operating period will, it is anticipated, reduce the rate of pit growth
and girth weld crack growth sufficiently to provide reasonable assurance
that public health and safety will not be endangered.

Based upon the above, the staff concludes that. the secondary water chemistry
and control program is acceptable for operation during the upcoming fuel cycle.

2.2 Reactor Physics

2.2.1 Introduction

Reactor physics is unaffected by steam generator girth weld repairs. Therefore,
the following evaluation addresses steam generator tube sleeving/plugging and
the effect on reactor physics.

Sleeves inserted into steam generator tubes create a higher pressure drop and
consequentty decrease flow in the reactor cooling system (RCS). Since this

is an adverse affect on core cooling, the operation of the reactor has to be
reanalyzed to ensure that excessively high temperatures, which could damage the
reactor, will not be obtained during normal operating, transient, or accident
conditions.

The nominal thickness of the Inconel 600 sleeves, which are to be inserted into
the .775" I.D. steam generator tubes, is .039". Putting this sleeve into a
tube will reduce the flow area about 27 percent. Westinghouse in its report on
"the sleeving of the steam generator tubes at Indian Point Unit 3 (Reference 1)
states, however, that the equivalent loss in flow is only 5 percent of the
normal flow through a tube. This is due to the increase in velocity of the
flow through a sleeved tube. With a 5 percent loss in flow due to a sleeve,

20 tubes can be sleeved before the flow through a steam geperator is reduced
the same amount as by one fully plugged tube.

Of the four steam generators at Indian Point Unit 3, No. 3 has the greater
number of degraded tubes. Two hundred and eighty five of its 3,260 tubes have
already been plugged. Eddy current tests have shown that 24 more need to be
plugged. Also an additional 998 tubes have reached the plugging limit (i.e.,
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40% wall degradation) and the licensee has requested sleeving these tubes.
Assuming a 5 percent reduction in each tube's flow when sleeved, this would be
equivalent to 50 fully plugged tubes. Thus the total equivalent number of
plugged tubes in steam generator No. 31 will be 359, which is 11 percent of the
3,260 tubes.

Westinghouse performed tests. under simulated steam generator conditions to
determine the leak rates through the sleeved tube joints (Reference 2). These
tests showed that the anticipated leak rate through the joints of 1494 sleeved
tubes per steam generator is only a small fraction of the Technical Specifica-
tion limit, which is 13.7 GPM for the plant, or an average of 3.425 GPM per
steam generator, and has an insignificant effect on core cooling.

2.2.2 Evaluation

As stated in Refernece 3, Westinghouse performed a safety study, which evaluated
the effects of the reduced RCS flow through steam generators due to 12 percent
of the tubes being plugged in each of the four steam generators. This safety
study was. submitted to the NRC in support of license amendment No. 40. In

NRC's evaluation (Reference 4) of this study it was stated that:

"The licensee has analyzed the proposed increase in steam generator
tube plugging with respect to transients and accidents analyzed in

the Safety Analysis Report. They have concluded that the incorporation
of these modifications: a) will not change the probability nor the
consequences of an accident or malfunction of equipment important to
safety as previously evaluated in the Safety Analysis Report; b) will
not increase the possibility for an accident or malfunction of a
different type than any evaluated previously in the Safety Analysis
Report; and c) will not reduce the margin for the safety as defined in
the basis for any Technical Specification.”

2.2.3 Conclusion A .

It is concluded that the plugging of no more than 309 tubes along with the
sleeving of no more than 1640 tubes or any combination equivalent to the plug-
ging of 391 tubes in any of the four steam generators at Indian Point 3 will
not reduce the RCS flow more than the reduction which the NRC approved for
license Amendment No. 40. On this basis we conclude that this reduction in
steam generator flow will not result in a significant increase in the proba-
bility or consequences of accidents previously considered and does not involve
a significant decrease in safety margin. Therefore, the reduction in steam”
generator flow which will be caused by the sleeving and plugging proposed in
Reference 1 is approved.

2.3 Worker Dose Mitigation Program

2.3.1 Eva]uation_///«

The Power Authority of the State of New York (PASNY) took into account ALARA
considerations for each of the activities involved in the full-scale steam
generator sleeving program and steam generator girth weld repair at Indian
Point Unit 3 (IP-3): ALARA activities specifically directed to reduction of
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occupational radiation doses included: decontamination of steam generators;
installation of shielding as appropriate to reduce radiation exposures to
repair personnel; remote control of the sleeving processes and personnel
training in full-size mock-ups. PASNY verified that the training program was
in accordance with Regulatory Guide 8.27, 8.29 and 8.13 or equivalent. In
addition, welders, grinders and girth weld workers received training on the
girth weld process and potential probliems to familiarize themselves with the
job. A1l personnel assigned to the project received special offsite training
at a Westinghouse and a Peakskill Training facility utilizing full scale
mock-up. sleeving equipment. :

Administrative control of personnel exposures were effected by planning of
maintenance procedures for the job, in order to minimize the number of person-
nel used to perform the various tasks involving relatively high doses and dose
rates. Nozzle cover shielding was used to reduce doses to workers on or near
the nozzle cover. TV surveillance of personnel during tasks were used to
identify areas and activities invalving high exposures and thus to initiate
suitable dose-reducing actions.

PASNY described the provisions for special local ventilation in the steam
generator repair area. Each steam generator was ventilated through the hot leg
manway for cold side work. This maintained a negative pressure in: the working
manway to prevent airborne radioactivity on the steam generator platform. Each
steam generator was ventilated by providing suction and supply via the secondary
side manways and. flexible ducting.

The major source of radiation dose rate inside the steam generator channel head
was a tenacious layer of "oxide" which included deposited activated corrosion
products. In order to remove this deposited activity from the: inside of the
channel head and thereby reduce dose rates in this region, PASNY used a Westing-
house mechanical decontamination process involving a slurry compound in a high
pressure water spray. A manipulatory arm inside the channel head with jet
nozzles was operated remotely from a low dose rate area.

PASNY made use of the experience gained in prior channel head decontamination
in planning for the proposed tube sleeving activities. Data were available for
Point Beach (Unit 1), Takahama (Unit 1), San Onofre (Unit 1), and Turkey Point
(Unit 3). In particular, PASNY considered information on mechanisms used in
prior decontaminations, and provided information relevant to projected occupa-
tional radiation exposures.

Based on experience from sleeving projects at other plants, PASNY had estimated
an average dose of 217 man-rems for sleeving each steam generator.or a total

of 868 man-rems for completing the IP-3 sleeve installation. An additional

371 man-rems was estimated to be expended for the steam generator girth weld
program. The collective dose of 1240 man-rems includes all occupational dose
resulting from the sleeving operation and girth weld operations including all
site and contractor support personnel. A breakdown of each task by estimated
dose rates, man-hours, and man-rems has been provided.

The tasks of steam generator sleeving and the steam generator girth weld repair
have now been completed. A total dose of 737 man-rems were expended for com-
pleting the IP-3 sleeve installation and a total of 387 man-rems were expended
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for the steam generator girth weld program. This resulted in a collective dose
of 1124 man-rems, substantively lower than the estimated dose.

By letter dated October 18, 1982, as supplemented by letters dated January 19,
- 1983, May 2, 1983 and May 3, 1983, PASNY committed as part of the technical
specification change request to conduct a mid-cycle inspection of both steam
generator tubes and girth welds during fuel cycle 4. The applicant has com-
mitted to submitting his testing program 30 days prior to impliementation, for
NRC approval. This program will be reviewed by the staff to ensure that these
doses are within the guidelines of Regulatory Guide 8.8.

2.3.2 Conclusion

The Indian Point Report identified the programs necessary to maintain personnel
doses ALARA, consistent with the guidelines of Regulatory Guide 8.8. The col~
lective dose of 1124 man-rems expended in the completion of the tasks verified
that the IP3 program as proposed and implemented was conservative.

3.0 CONCLUSION

3.1 No:ngnificant.Hazards*Cdﬁgfderation'Determinatibn-

In summary, the staff concludes that as a result of the weld repairs to the
shell aTl but very small indications have been. repaired and these have been
demonstrated by fracture mechanics analyses to be insignificant with respect to
structural integrity of the steam generators. Adequate surveillance of the
girth weld will assure” that any crack growth will be detected before it can
become significant. Moreover, the reduction in residual stress in the girth
weld area will reduce the tendency toward cracking in this area. On this basis
we conclude that the structural integrity of the steam generator shell has been
restored and will be retained over the next operating cycle, and that monitor-
ing programs will provide early identification of potential degradation well
before it can have a significant effect on structural integrity.

For the steam generator tubes the staff concludes that the sleeving process is

- a well developed known process which produces sieeves that restore the structural
integrity of the sleeved tube as a primary pressure boundary. Plugging limits
for pitted tubes have been established to provide the same margin as that pro-
vided by the existing Technical Specifications for other types of tube degrada-
tion. Moreover, burst test data demonstrates that such tubes still have a high
margin against bursting. In addition, increased eddy current surveillance
including midcycle testing will assure that tube integrity will remain adequate.
Accordingly, the staff concludes that the structural integrity of the steam
generator tubes, as a primary system boundary, has been restored to the original
design basis.

After the completion of steam generator girth weld repairs welds were ultra-
sonically (UT) inspected. These same welds will be UT tested after about

9 months of plant operation as well as during the next refueling outage. The -
results of completed tests in conjunction with the midcycle test provide trend
information which allows early identification of any degradation. In addition,
there will be a midcycle test of the steam genérator tubes as well as a steam
generator tube inspection during the next refueling outage. These tests will
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likewise provide early indication of degradation. The licensee's commitment to
perform these tests and to provide timely documentation to the NRC will allow
the determination of prompt corrective action, if appropriate.

The steam generator repair program has adequately restored the structural
integrity of both the tubes and shell to the original design basis. Therefore,
this amendment does not involve a significant increase in the probability or
consequences of an accident previously evaluated, does not create the possibility
of an accident of a type different from any evaluated previously and does not
involve a significant reduction in a margin of safety. On this basis, the NRC
staff concludes that this amendment does not involve a significant hazards
consideration.

3.2 Environmental Considerationf

We have determined that the amendments do not authorize a change in
effluent types or total amounts nor an increase in power level and
will not result in any significant environmental impact. Having made
this determination, we have further concluded that the amendments
involve an action which is insignificant from the standpoint of
environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an
environmental impact statement or negative declaration and environ-
mental impact appraisal need not be prepared in connection with the
issuance of the amendments.

3.3 Conclusion

We have concluded, based on the considerations discussed above, that: there is
reasonable assurance that the health and safety of the public will not be en-
dangereq by operation in the proposed manner, and such activities will be con-
ducted in compliance with the Commission's regulations and the issuance of this

amendment will not be inimical to the common defense and security or to the
heaith and safety of the public.

Dated: April 27, 1983

Principal Contributors:
Philip Polk
David Smith
Bernard Turovlin
John Minns
Edward Branagan
Samuel Reynolds
Cy Cheng

Jai Raj Rajan
Brian Sheron
Louis Frank
Raymond Kleecker
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— UNITED STATES “/,
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C, 20555

ENVIRONMENTAL IMPACT‘APPR'A.IjSAA.LMBY"'Tﬁ-E‘OFFICE OF NUCLEAR REACTOR REGULATION

POMER AUTHORITY OF THE STATE OF NEW YORK
INDIAN POINT NUCLEAR GENERATING PLANT, UNIT NO. 3

STEAM GENERATOR SLEEVING/PLUGGING

AND GIRTH WELD REPAIR PROGRAMS
DOCKET NO. 50-286

Introduction

During 1982 two major steam generator repair programs were undertaken at the
Indfan~Point Nuclear Generating. Plant, Unit No. 3 (IP-3). These two programs
conststed of sleeving, and, tf necessary, plugging steam generator tubes and
the removal and replacement of steam generator secondary side upper girth
welds, Thf§ Environmental Impact Appraisal evaluates the significance of
the occupational exposure incurred during the now completed repair work.

Radiological Asse§$hént‘

Environmental Significance of Occupational Exposure

By Tetter dated January 19, 17983, the Power Authority of the State of New York
(1icensee) has estimated that the occupational exposure from the proposed
steam generator repair at Indtan Point Nuclear Gemerating Plant, Unit No. 3

wiTl be about 1240 person-rems per reactor unit*, Based on the staff's review
of the licensee's report, the staff concludes that the Ticensee's estimate
gf‘1240 person-rems to the workforce is a reasonable estimate of the expected
ose,

To determine the relative envirommental significance of the estimated occupa-
tional dose for the repair, the staff has compared this dose for the repair
with the reported doses experienced at modern pressurized water reactors
(PWRs). In addition, the staff has also compared the estimated risk to
nuclear power plant workers to published risks for other occupations.

Most of the doses to nuclear plant workers result from external exposure to
radfation emitted by radioactive materials outside of the body, rather than
from internal exposure due to tnhhaled or ingested radioactive materials.
Experience has shown that the total annual dose to nuclear plant workers

*UnTess otherwise noted, all estimates in $2.0 of the quantities of
radionuclides released, the exposure estimates, and health risk estimates
are on a per reactor unit basis.
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varies substantially from reactor to reactor and from year to year.

 Recently Ticensed T000-MMe PWRs are designed in accordance with the post-
1975 requlatory requirements and guidelines that place increased emphasis
on maintaining occupational exposure at nuclear power plant "as low as
reasonably achievable™ ("ALARA"). These requirements and guidelines are
outlined respectively in 10 CFR Part.20, Standard Review Plan Chapter 12
(NUREG-0800) , and Regulatory Guide 8.8, "Information Relevant to Ensuring
that Occupatfonal Radfation Exposures at Muclear Power Stations Will be -
as Low as is Reasonably Achievable.® :

The 1icensee's pr?oposed"i‘mpfatentatfom of these requirements and guidelines
for the repair work has been reviewed by the NRC staff, and the results of
that review is reported in the staff's Safety Eva‘l'uationf Report.

TabTe T shows the occupational dose history for Indfan: Point Unit 3. With

the 1982 additiom aff 74T person-rems for steam generator repair programs.,.

the average annual dose for the plant will increase by about 16.9% from

the average of 569 person-rems (five year average) to about 665 person-rems

(six year average). Furthermore, if the 1983 collective dose is estimated to be

569 person-rems. (the five year average dase prior to the: repair) plus 449

person-rems (the estimated dose for completing the repairs) or 1018 person-rems,
~ them the seven year average (1972-T983) would be 716. person-rems. The seven

year average annual dose.would be about a 26% increase over the five year average

annual. dose of .about 570 person-rems.. ' |

Average colTectfve accupational dose fnformatton: for 239 PHR reactor years
of operation is available for those plants operating: between 1974 and

1980. (The year T97%& was chosen as: & starting date because the dose dataz
for years prior to: 1974 are primarily from reactors with average rated
capacities beTow 500 M¥e},. These data indicate that the average reactor
annual collective dose at PNRs has beer about 440 person-rems, with some .
pTants experfencing an average plant Tifetime annual collective dose to
date as high as 1300 person-rems (NUREG-0713, Vol. 2). These dose averages
are based on widely varying yearly doses at PWRs. For example, for the
period mentioned abowe, annual collective doses for PRWs have ranged from
18 to 5262 person-rems per reactor. However, the average annual dose per
nuicTear pTant worker of about 0.8 rem (ibid) has not varied significantly
durfng this pertod. The worker dose 1imit, established by 10 CFR Part 20,
fs 3 rems/quarter (3 the average dose over the worker lifetime is being
cantrolTed to 5 rems/yr) or 1,25 rems/quarter (if it is not).

The wide range of annual collective doses experienced at PWRs in the United

States results from & number of factors such: as the amount of reguired ’
maintenance and the amount of reactor operations and inplant surveillance.

Because these factors can vary widely and unpredictably, it is impossible to
determine in advance a specific year-to-year annual occupational radiation

dose for a particular plant over its operating lifetime. There may on

occasion be a need for relatively high (with respect to the average annual
collective dose) collective occupational doses, even at plants with radiation
protection programs designed to ensure that occupational radiation doses will =
be kept ALARA.

The average annual dose of about 0.8 rem per nuclear-plant worker at operating
PWRs has been well within the limits of 10 CFR Part 20. However, for impact
evaluation, the NRC staff has estimated the risk to nuclear-power-plant workers
. and compared it in Table Z to published risks for other occupations. Based
on these comparisons, the staff-concludes that the risk to nuclear-plant workers
from plant operation is comparable to the risks associated with other
. ocrupations.

—
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Table 1, Annual collective occupational dose
at Indian Point Unit 3

Reported Collective occupational dose*

. .(person-rems/reactor)

Year '

1977 535

1978 1003

1979 636

1980 308

1981 364

1982 T148%*
Average ('77-'81) . = 569

Average ('77-'82) __665

*USNRC, "Occupational Radiation Exposure at
Commerical Nuclear. Power Reactors, 1981,"
NUREG-0713, Vol. 3, November 1982. For the
years 1977 and 1978, the annual doses from.
Indtan Point Unit 3 were combined with those
from Unit 2 and were reported as a single
dose (Unit.1 was defueledin 1975). For
these two years, the doses shown in Table 1
for Unit 3 were obtained by dividing the
reported doses by two.

**Steam Generator Repair Program | 741
Other Occupational Dese 407
TOTAL DOSE 1148



Table 2 . Incidence of job-related mortalities

Mortality Rates

Occupational Group (premature deaths per 10° person-years)
Underground metal miners* ~1300
Uranium miners* : ‘ 420
Smelter workers* 190
Mining** 61
Agriculture, forestry, and fisheries** 35
Contract construction** 33
Transportation and public utilities** 25
Nuclear-plant worker*** ' 23
Manufacturing** _ 7
Wholesale and retail trade** . : 6
Finance, insurance, and real estate** 3
Services** 3
Total private sector** 10

*The President's Report on Occupational Safety and Health, "Report on
Occupational Safety and Health by the U.S. Department of Health, Education,
and Welfare," E. L. Richardson, Secretary, May 1972.

*%|J S, Bureau of Labor Statistics, "Occupational Injuries and Illness in the
United States by Industry, 1975," Bulletin 1981, 1978.

***The nuclear-plant workers' risk is equal to the sum of the radiation-related
risk and the nonradiation-related risk. The estimated occupational risk
associated with the industry-wide average radiation dose of 0.8 rem is about
11 potential premature deaths per 105 person-years due to cancer, based on
the risk estimators described in the following text. The average non-
radiation-related risk for seven U.S. electrical utilities over the period
1970~1979 is about 12 actual premature deaths per 105 person-years as shown
in Figure 5 of the paper by R. Wilson and E. S. Koehl, "Occupational Risks
of Ontario Hydro's Atomic Radiation Workers in Perspective," presented at
Nuclear Radiation Risks, A Utility-Medical Dialog, sponsored by the Inter-
national Institute of Safety and Health in Washington, D.C., September 22-23,
1980. (Note that the estimate of 11 radiation-related premature cancer
deaths describes a potential risk rather than an observed statistic.)




In estimating the health effects resulting from occupational radiation
exposures as a result of this repair, the NRC staff used somatic (cancer) and
genetic risk estimators that are based -on widely accepted scientific infor=
mation. Specifically, the staff's estimates are based on information compiled
by the National Academy of Science's Advisory Committee on the Biological
Effects of Ionizing Radiation (BEIR I). The estimates of the risks to workers
and the general public are based on conservative assumptions (that is, the -
estimates are probably higher than the actual number). The following risk
estimators were used to estimate health effects: 135 potential deaths. from
cancer per million person-rems and 258 potential cases of all forms of genetic
disorders per million person-rems. The cancer-mortality risk estimates are
based on the "absolute risk” model described in BEIR I. Higher estimates can
be developed by use of the "relative risk” model along with the assumption that
risk prevails for the duration of life. Use of the "relative risk®™ model would
produce risk values up to about four times. greater than those used in this
report. The staff regards the use of the "relative risk" model values as a
reasonable upper limit of the range of uncertainty. The lower limit of the
range would be zero because health effects have not been detected at doses in
this dose-rate range. The number of potential nonfatal cancers would: be
approximateiyﬂl;sito;Z'timesgthe:number of potential fatal cancers, according
to the 1980 report of the National Academy of Science's Advisory Committee im
the Biological Effects of Ionizing: Radiation (BEIR III).

Values for genetic risk estimators range from 60 to 1500 potential cases of all
forms of genetic disorders per million person-rems (BEIR 1). The value of

258 potential cases of all forms of genetic disorders is equal to the sum of
the geometric means of the risk of specific genetic defects and the risk of

‘defects with complex etiology.

The preceding values for risk estimators are consistent with the
recommendations-of a number of recognized radjation-protection organizations,
such as. the International Commission on Radiological Protection (ICRP 1977),
the National Council on Radiation Protection and: Measurement (NCRP 1975), the
National Academy of Sciences (BEIR III1), and the United Nations Scientific.
Committee on the Effects of Atomic Radiation (UNSCEAR 1982).

The risk of potential fatal cancers in the exposed work-force population at the
Indian Point Unit 3 facility and the risk of potential genetic disorders in all
future generations of this work-force population, is estimated as follows:
multiplying the plant-worker-population dose (about 1240 person-rems) by the
risk estimators, the staff estimates that about 0.17 cancer deaths may occur in
the total exposed population and about 0.32 genetic disorders may occur in all
future generations of the same exposed population. The valug of 0.17 cancer -

deaths means that the probability of one cancer death over the lifetime of the

entire work force as a result of the repair is about 1 chance in 6. The value
il1ity of one genetic disorder in

of 0.32 genetic disorder means that the probabi rder
all future generations of the entire work force as a result of the repair is

about 1 chance in 3.
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The significance of these risk estimates can be determined by comparing them

to the natural incidence of cancer death and genetic abnormalities. Multiplying
the estimated exposed worker population (~1240 persons assuming an average

dose of 1 rem/worker) by the current incidence of actual cancer fatalities
(~.20%) about 250 cancer deaths are expected due to natural causes (American
Cancer Society, 1978). The risk of potential genetic disorders attributable

to exposure aof the workforce is a risk borne by the progeny of the entire
population and is thus properly considered as part of the risk to the general
public. Since BEIR III indicates that the mean persistence of the two major
types of genetic disorders is about 5 generations and 10 generations, in the
following analysis, the risk of potential genetic disorders from the repair is
conservatively compared with the risk of actual genetic i11 health in the

first five generations, rather than the first ten generations. Multiplying
the estimated population within 50 miles of the plant (~19,000,000 persons in
the year 1980) by the current incidence of actual genetic i11 health in each
generation (~11%), about 10,000,000 genetic abnormalities are expected in the
first five generations of the 50 mile population due to natural causes
(BEIR III). ) : :

In. summary, the NRC Staff has drawn the following conclusions regarding occupa-
tional radiation dose. The licensee's estimate of about 1240 person-rems/
reactor for the repair at Indian Point Unit 3 is reasonable. This dose falls
within the normal range of annual occupational doses observed in recent years
at operating reactors. Although the doses resulting from the steam generator
repair will increase the annual occupational dose average of 569 person-rems
to approximately 720 person-rems per unit, this is still well below the

1300 person-rems per unit annual average which is an upper bound dose average
of PWR's experiencing high levels of special maintenance work. The licensee
has taken appropriate steps to ensure that occupational doses will be main-
tained within the 1imits of 10 CFR Part 20 and ALARA. The additional health
risks: due to these doses over normal risks are quite small, less than one per-
cent of normal risk to the project work force as a whole. The risk to an
average individual in the work force will be lower than the risk incurred from
participation in many commonplace activities. For the foregoing reasons, the
staff concludes that the environmental impact due to occupational exposure
will not significantly affect the quality of the human environment.

2.2 Public Radiation Exposure

This section contains conservative estimates of the impacts on the public from
the proposed steam generator repair project. The major sources of radiation -
and environmental pathways were considered in preparing this section. Public
radiation exposure from the Indian Point Unit 3 steam generator repair can be
estimated by comparing the estimated quantities of radioactive effluents from
the steam generator repair with annual average releases and dose estimates
from normal operations at Indian Point.

The 1icensee has estimated the amount of radioactivity that will be released
in liquid and gaseous effluents as a result of the repair. Those estimates
are presented in Table 3. The staff has reviewed the licensee's estimates and
concluded that they are reasonable estimates. Table 3 also presents effluent
releases for the years 1579, 1980 and 1981.from the plant and the FES annual
average release estimates for normal operations. The expected releases from
-the repair are much less than both the FES estimates and the plant's actual
annual releases for normal operations.
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On the basis of this comparison, the staff concludes that the offsite environ-
mental. impact that may occur during the period of this procedure will be
s1gn1f1cant1y smaller than that which occurs during normal operation.

The staff has estimated the doses to individual members of the public as well

as the population as a whole in the area surrounding Indian Point based on the
radicactive effluents which the licensee estimated for the repair (summarized

in Table 3) and on the dose estimates in the FES. In the FES the staff esti-
mated that the doses to the total body and any organ of the maximally exposed
individual to either radiocactive airborne effluents or radicactive liquid -
effluents would be less than about 5 millirems. Since the radioactive effluents
from the repair are estimated to be less than 1% of the effluents from routine
operations, the staff estimates that the doses to the total body and any organ
of the maximally exposed individual to effluents. from the repair will be much
less than 1 miTlirem. This dose is equivalent to a very small fraction of the
1imits of 40 CFR Part 190. The annual 1imits of 40 CFR Part 190 are 25 milli-
rems to the total body or any organ except the thyroid and 75 miTlirems ta the
thyroid. In a similar manner, the doses to the population of 19,000,000

persons within 50 miles of the plant are estimated to be less than 1 person-rems
to the total body from exposure to airborne and 1liquid radicactive effluents
from the repair.

' Table 3. Radioactive effluents from steam generator repairs
and normal operations at Indian Point Unit 3

Normal operations, Ci/yr/reactor

Type of radioactive Repair, - Measured _

effluent Ci/reactor 1979 1980 1981 FES Estimates*

Gaseous ’ .
Noble Gases Negligible** 9,000. 1,100. 13,000. 2,700.
Iodines & Particulates Negligible** 0.42  0.024 0.044 0.68
Tritium Negligible** 5. 8.7 4.2 iatalel

Liquid
Mixed fission and . . .
activation products Negligible** # 1.9 2.9 5.6 5.
Tritium Negligible** 470. 430. 240. 350.

XFES estimates are taken from Tables V-29 and 32 of NUREG-75/002.
**Below lower limits of detectability of plant instrumentation.
***No value.given in the referenced report.

#1t is estimated that approximately 10 to 15 curies of radioactive materials,
primarily Co-58 and Co-60, will be removed during decontamination and
honing procedures; however, none of this material is expected to appear in
plant effluents, but will be solidified for disposal as solid radioactive
wastes.
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Bv comparison, every year the same population of about 19,000,000 will receive

a cumulative total body dose of about 1,900,000 person-rems from natural back-
ground radiation (about 0.1 rem-per year per person). Thus, the population
total body dose from the repair is less than one millionth of the annual dose
due to natural background. On this basis, the staff concludes that the doses

to individuals in unrestricted areas and to the population within 50 miles due
to exposure to effluents from the repair will not be environmentally significant.

In summary, the estimated radioactive releases resulting from the repair are
much less than those due to normal plant operation. The doses due to these
releases are small compared to the limits of 40 CFR Part 190 and to the annual
doses from natural background radiation. Therefore, the radiological impact

of the repair will not significantly affect the quality of the human environment.

3.0 .Conclusion

Based on the staff's review of the proposed steam generator repair, the staff
concludes that:

(1) The estimated total occupational exposure of 1240 person-rems/reactor for
the repair is within the expected range of doses incurred at 1ight water
power reactors in a year.

(2) The risks to the workers involved in the repair are comparable to the
) risks associated with other occupations.

(3) The licensee has taken appropriate steps to ensure that occupational dose
will be maintained as Tow as is reasonably achievable and within the
1imits of 10 CFR Part 20.

(4) The estimated doses to the general public- are:

(a) much less than those incurred during normal operation of Indian
Point Unit 3, and '

(b) negligible in comparison to the dose members of the public receive
each year from exposure to natural background radiation.

On the basis of the foregoing analysis, it is concluded that there has been
no environmental impact attributable to the repair work other than that which
was previously predicted and described in the Commission's FES for the Indian
Point Nuclear Generating Plant, Unit No. 3.

Dated: WY 20 ises

Principal Contributors:
John Minns

Edward Branagan

Philip Polk

Philip Stoddard
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UNITED STATES NUCLEAR REGULATORY COMMISSION
POWER AUTHORITY OF THE STATE OF NEW YORK

_ DOCKET NQ. 50-286
NOTICE OF ISSUANCE OF AMENDMI;NT TO

FACILITY OPERATING LICENSE AND FINAL NO SIGNIFICANT HAZARDS
CONSIDERATION DETERMINATION AND QPPORTUNITY FOR HEARING
AND NEGATIVE DECLARATION

The U. S. Nuclear Regqlatory Commission (the Commission ) has issued
Amendment No. 47 to‘FEEfﬁity'Operating:License No. DPR-64, issued to the Power:
Authority of the State of New York (the licensee), which revised Technical
Specifications for operation of the Indian Point Nuclear Generating Unit No. 3
(the facility) located in Buchanan,, Westchester County, New York. The amendment

is effective as of the date of issuance.

This amendment involves three principal sets of changes, all relating to
resumption of operation after steam generator repairs at the facility. The
fﬁrst*sét.adds'requirements for surveiTlahce of steam generator upper girth ~
welds governing operation after repair of cracking in certain steam generatof
shell upper girth welds. The second set modifies steam generator tube surveil-
lance provisions, permits operation with steam generator tubes repaired by
sleaving, and provides 1imits on degradation of sieeves. The third set of

changes imposes secondary water chemistry monitoring requirements.

Before issuance of the license amendment, the Commission will
have made findings required by the Atomic Energy Act of 1954, as amended (the

Act), and the Commission's regulations.

8306150638 830527
PDR ADOCK 05000286
P PDR
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The Commission has made a determination that the" amendment request involves
ﬁo significant hazards consideration. Under the Commission's standards in
10 CFR 50.92, this means that operation of the facility in accordance with
the Ticense amendment would not (1) involve a significant increase in the
probability or consequencg§ of an accident previously evaluated; or (2) create
the possibility of a neﬁ’ﬁr'different kind of accident from any accident
previously evaluated; or (3) invalve a significant reduction in a margin of

safety.

The Commission has determined that the issuance of the ameﬁdment,wilT,‘
nat result in any sfgnificant eﬁQironmentaI impact and that pursuant to
10 CFR g51.5(d)(4) an;environmentar impact statement or negative declaration
and environmental impact appraisal neg&?notAbe prepared in connection with
the issuance of the amendment. The Commission has also prepared an environ-
mental impact appraisal for the-complete¢ repajr work and has concluded that‘
there has beenm no environmental impact attributable to the repair wﬁrk ‘other
than that,which.wasvpreviously predicted and described in the Commission's

Final Environmental.Statement for the facility.

The Commission has. provided guidance concerning the application of these
standards by providing certain examples, which was published in the FEDERAL
REGISTER on April 6, 1983 (48 FR 14864). None of the examples, relating to
whether significant hazards considerations are likely or unlikely, appears
to be directly applicable to this amendment. Consequently. the Commission has
determined that the application does not involve a significant hazards consid- -
eration, since the applicant proposes compensatory measures to provide a level
of safety in operation with the repaired steam generators commensurate with
that of a facility that had not experienced the need to repair steam generators .

~

anticipated when the facility was initially licensed to operate.
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The Commission did not seek public comments on this determination since
it had planned to issue this amendment prior to the effective date of its new
regulations governing procedures for no significant hazards determinations.
Under preexisting practice notice of amendments which did not 1-nvo'(ve signifi-
cant hazards were issued after the amendment's effective date. See 48 FR 14877.

Since ?aﬂure ta issue this amendment before the expiration of a public comment

period would result in a shutdown of the Indian Point 3 facility (See. 10 CFR
§50.91(a)(5)), the Commission has determined the amendment should be issued
without prior notice and opportunity for hearing or for public comment. Hawever,
the Director of Technological Development 'ngrams, New York State Energy Office

was advised of the subject of the Ticensee's request and of the NRC's actions.

By July 6, 1983, the licensee may file a request for a hearing with respect
to issuance of the amendment to the: subjéct facility operating license and any
person whose interest may be affected by this proceeding and who wishes to
participate as a party in the proceeding must file a written petition for leave
to intervene. Request for a hearing and petitions for leave to intervene shall *
be filed in accordance with the Commission's "Rules of Practice for Domestic
Licensing Proceedings® in 10 CFR Part 2. If a request for a hearing or peti-
tior{for leave to interveneA is filed by the above date, the Commission or an
Atomic Safety and Licensing Board, designated by the Commission or by the
Chairman of the Atomic Safety and Licenéing Board Panel, will rule on the request
and/or petition and the Secretary or the designated Atomic Safety and Licensing

Board will issue a notice of hearing or an appropriate order.
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As r;quired by 10 CFR §2.714, a petition for leave td intervene shall
set forth with particularity the interest of the petitioner in the proceeding
~ and how that interest may be affected by the results of the proceeding. The
petition should specifically explain the reasons why intervention should be
permitted with particular“refErence«tn the following factors: (1) the nature
of the petitioner's right under the Act to be made a party to the proceeding;
(2) the nature and extent of the petitioner’'s property, financial, or other
interest in the proceeding; and (3) the:possible'efféct'of any order which
may be entered in the proceeding on the petitioner's interest. The petition
should also identify the specific.asbect(s) of the subject matter of the
proceedings as to which petitioner wishes to intervene. Any person who has
filed a petition for Teave to intervene or who has been admitted as a party
may amend the petitiom without requesting leave of:the=Board up to fifteen
(15) days prior to the first prehearingiéﬁnférence scheduled in the proceeding,
but such an amended petition must satisfy the specificity reqﬁirements described

above.

m—— e ———

Since the Commission has made a final determination that the amendment
involves no significant hazards consideration, if a hearing is requested, it will
not stay the effectiveness of the amendment. Any hearing held would take place

while the amendment is in effect.

Not 1aﬁer‘than.fifteen (15) days prior to the first prehearing conference
scheduled in the proceeding, a petitioner shall file a supplement to the petition
to intervene which must include a list of the contentions which are sought to
be litigated in the matter, and the bases for each contention set forth with
reasonable specificity. Contentions shall be limited to matters within the
scope of the amendment under consideration. A petitioner who fails to file
such a supplement which satisfies these requirements with respect to at least

one contention will not be permitted to participate as a party.



7590-01

S . —

Those permitted to intervene become parties to the proceeding, subject
to any limitations in the order granting leave to intervene, and have the
opportunity to participate fully in the conduct of the hearing, including

the opportunity to present evidence and cross-examine witnesses.

A request for a hearing or a petition for leave to intervene must be
filed with the Secretary of the Comission, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, Attention: Docketing and Service Branch, or may be
delivered to the Commission's Public Document Room, 1717 H Street, N.W.
Washington, D.C., by the above date. Where petitions are filed during the
last ten (10) days of the notice period, it is.reqhested‘that the petitioner
promptﬂy—sa-infbertﬁe~Cbmmfssion hy‘a_téTI-free:telephone.caTl to Western
Union at (800) 325-6000:(in*Mfssouri'(éoo) 342-6700). The Western Union
operator sﬁould‘be;given~uatagram Identification Number 3737 and the following
message addressed to Steven A. Varga, Chief, Qperating Reactors Branch ﬁo. 1,
Division of Licensing: petitioner's name and telephone number; date petition
was mailed; plant name; and publication date and page number of this FEDERAL
REGISTER notice. A copy of the petition should also be sent to the Executive
LegaTl Dire;tor, U.S. Nuclear Régulatory Commission, Washington, D.C. 20555,
and to Charles M. Pratt, Assistant General Counsel, Power Authority of the
State of New York, 10 Columbus Circle, New York, New York 10019, attorney for

the licensee.

Nontimely filings of petitions for leave to intervene, amended petitions,
supplemental petitions and/or requests for hearing will not be entertained
absent a determination by the Commission, the presiding officer or the Atomic

Safety and Licensing Board designated to ru]e on the petition and/or request,
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that the petitioner has made é- substantial showing of good cause for the
grantﬁlg of 2 late petftion; and/or request; that determination will be based
upom & ba:'fam:fng of the factors specffie:t in T(I CER Z’.7T4Ca)(T)( i)=(v) and
ZJT4(d).

For further detifts; with: respect: o this actian, see (7] the submittal
dated October 18, 1982. as supgTementetk by Tetters dated January 19, 1983,
May 2, 1983 and May 3, 1983. (2} Kmendmerrt No. 47 tc Lfcense No. DPR-64,
(3) the Commission’'s rela.ted: Safety Evaluation, (4) the Commission’s related
Tetter dated May ZZ-',I - am:t (8% the Cmfssfom 'S Emnromnentat Impact
Appraisal. AIT of these itaxs m ant'l’ab'fe for publfc inspection at the
 Commissfon”s PubTfc Docusent Koour, mz'w sme:. N.ié. » Washngben, O.C. and
at the White PTains Public l‘.ibnrx, mu: Martﬁle Avenue, thte Plains, New Yorik.

A copy of ttems (2}, (3}. (4} and (5} may be obtainett upon request addressed to:

the U. S. Nuclear Regutatnry Commissiorm,. Hashington, u.c. 20555, Attention:
Director, Divisiom of Licensing. . -

Dated at Bethesda, Maryland, this 27th day of May 1983.

FOR. THE NUCLEAR REGULATORY COMMISSION

i

.



